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Introduction. Legendre polynomials Pn{x) and Legendre functions have a long history of applications to the solution of boundary value problems in spherical domains, [1, 2] , For some time the author has been interested in the properties of a classical solution of the mixed boundary value problem V2w(p, <t>) = 0, 0 < p < R, 0 < <p < it,
where /i, and h2 are distinct non-negative constants. The analysis used to solve this boundary value problem has led to certain identities for sums of Legendre polynomials and other related functions. To the author's knowledge, only a special case of one of these identities is stated in the literature. The format of this note is to state the identities and then give an outline of the steps used in their proof.
The identities. Let Pn -P"(x) denote the nth order Legendre polynomial. Let 4> and 6 be angles in the range 0 < <j) *£ it, 0 < 0 =£ tt, x = cos((f>), y -cos(0), a = min(<f>, 6), ft = maxO, 6), and K(<j>, 6) =| cosO) -cos($) |1/2.
The 
«=o Equation (7) appears in [2] , In addition, one can show that K0(6,<t>) = (l/77)sec(a/2)csc(jS/2)ln(l/co2) + k0(8,<t>) where k0(6, <f>) is continuous on the rectangle 0 =£ 0 =£ 77\ 0 < <£ < 77, and w2 is defined by (6).
Proof of identities. We give an outline of the proofs of the identities (l)-(4). To prove (1), write Pn{x) and P"(y) in their Laplace integral form
Pn(x) = -P"(cos(<#>)) = ^ f z"da, Without loss of generality one may assume that <j> < 6. In the last remaining integral the integration variable can be changed from a to the complex variable z = cos(<#>) + i sin(<J>)cos(a). This gives
Jc, where C, = {z: z = cos(<f>) + iy, \ y |«s sin(<f>)}. The integrand in (9) is an analytic function of z in the region R = {z: z = pe's, cos(<j>)sec(s) < p < 1, | s |< </>}; hence the line integral (9) can be transferred to a line integral over the arc C = {z: z = e", | s |< <#>}.
Inserting this into (9) yields (1).
To prove (2) one obtains, after some simple integrations, formula (2). Equation (3) is obtained in a way very similar to that used to obtain (2) . To obtain (4), one differentiates (8) with respect to <p and uses steps similar to those used to obtain (1).
